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(57) Abstract: A microwave antenna with a simple mounting device for a dielectric plate and a radiating patch is described. The 
mounting device includes a column, which is secured to a housing at its lower end and extends centrally through a coupling aperture 
in the dielectric plate up to an aligned opening in die patch. The patch and the plate are held in well-defined positions in relation to 
the housing and at a muual distance from each other. 
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MICROWAVE ANTENNA WITH PATCH MOUNTING DEVICE 
FIELD OF THE INVENTION 

The present invention relates to a microwave antenna with at 
least one mounting device for securing a radiating patch on 
5 the antenna. The antenna is of the kind including 

- a radiating patch of an electrically conductive material, 

- a housing of rigid material, 

- a dielectric plate, 

- an electrically conductive layer serving as a ground plane 
10 on an upper side of said dielectric plate, said conductive 

layer having a centrally located coupling aperture, and 

- a feeding network on the other, lower side of said 
dielectric plate for feeding microwave power to said 
radiating patch via said coupling aperture. 

15 

RELATED ART AND BACKGROUND OF TEE INVENTION 

Antennas of this general kind are disclosed in e.g. WO 

97/43799 (Allgon AB) and WO 99/31757 (Allgon AB) . Both these 
known antennas operate with dual polarisation obtained by 
20 forming the coupling aperture as a pair of slots crossing each 
other at right angles. The latter document also discloses a 
double patch arrangement for dual band operation. 

A practical problem, which is not dealt with in these two 
documents, is to provide a structure which enables a swift 

25 mounting of the dielectric plate and the associated radiating 
patch or patches on the antenna. For the proper operation of 
the antenna, the plate and the patch or patches must be 
secured in well-defined positions in order to meet the 
specified radiation characteristics. Moreover, in antennas 

30 operating with dual polarisation, it is important to maintain 
an effective isolation between the two separate channels. 
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SUMM2^Y OF THE INVENTION 

The main object of the present invention is to provide a 
microwave antenna with a simple mounting device, which permits 
an easy and quick assembly of the antenna and which secures 
5 the various components, in particular the dielectric plate and 
the radiating patch, in well defined positions. 

This main object is achieved for an antenna having the 
features defined in claim 1. Accordingly, the patch and the 
dielectric plate have mutually aligned holes located centrally 

10 in the patch and in the plate, respectively, and the mounting 
device comprises a mounting column, which is secured to the 
housing at its lower end. The column extends centrally through 
the coupling aperture of the ground plane layer and in 
alignment with the mutually aligned holes of the patch and the 

15 plate. The column is secured to the patch at its upper end. In 
this way the patch and the plate are held in well-defined 
positions in relation to the housing and at a mutual distance 
from each other. 

With such a structure, the mounting operation is very sinple. 

20 First, the column is secured to or formed integrally with the 
housing at a central location, so as to stand upright thereon. 
Then, the dielectric plate with the feeding network and the 
ground plane layer is threaded onto the column, whereupon the 
patch is secured to the top of the column by means of a 

25 fastening screw. Alternatively, the mounting column may be 

formed as a relatively long screw extending through the holes 
of the patch and the plate and being in threaded engagement 
with the housing at its lower end. 

The patch is preferably held at a distance from the plate by 
30 means of spacing elements defining the mutual distance there- 
between. In a particularly advantageous embodiment, the patch 
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and the plate are held together by the spacing elements and 
are mounted as a unit onto the housing. 

Preferably, the patch and the plate are clamped together 
against the housing so as to be securely positioned when the 
5 patch is secured to the upper end of the mounting column. 

The mounting column may extend freely through the plate and 
the coupling aperture, which makes it possible to locate the 
plate in an exact position on the housing when being clamped 
thereon . 

10 It has turned out that the central column and the aligned 
holes in the patch and the plate do not have a negative 
influence on the radiation characteristics of the antenna. 

These and other features will be apparent from the detailed 
description below and the appended claims. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be described further below with 
reference to the drawings illustrating a preferred embodiment. 

Pig. 1 shows in a perspective, exploded view the basic parts 
of a microwave antenna according to the invention; 

20 Fig. 2 shows the antenna according to fig. 1 in a perspective 
view from below; and 

Fig. 3 shows the antenna of fig 1 upon assembly. 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

In fig. 1, only those parts of the antenna are shown which are 
25 essential for the understanding of the invention, whereas a 

number of mechanical and electrical parts are left out for the 
sake of clarity. 
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At the bottom of fig. 1, there is shown a housing l of a 
rigid, metallic material, e.g., of aluminium. In this 
embodiment there is shown a single antenna element (at the top 
of fig. 1) . It should be understood that the antenna according 
5 to the invention may include several antenna elements, e.g. 
located in a linear row or in an array. 

The housing 1 has a central recess 2 having a rectangular 
configuration and a bottom wall 3 . At one side wall of the 
recess 2, there is a housing portion 4 projecting into the 

10 recess 2 . This portion 4 serves to carry a fitting (not shown) 
for connecting one or more feed cables or feed conduits (not 
shown) to a feeding network 11 on the lower side of a 
dielectric plate 10. See also figure 2. 

The dielectric plate 10, which is rectangular and somewhat 
15 larger than the rectangular area of the recess 2 , is provided 
with an electrically conductive layer 12 on its opposite upper 
side. This conductive layer 12 serves as a ground plane for 
the antenna and is coupled to conductive strips 13 extending 
along the peripheral edge portions on the lower side of the 
20 dielectric plate 10. In this way, upon assembly of the device 
as shown in fig. 3, the groiind plane layer 12 will be 
electrically coupled to the housing 1, which also serves as a 
reflector for the antenna. 

Microwave power is fed via the feed network 11 and a coupling 
25 aperture 14, locatec? centrally in the ground plane layer 12, 
to an upper, radiat g patch 20. The patch 20 is also 
rectangular and cen ired in relation to the recess 2 and the 
dielectric plate 10. 

The radiating patch 20 is made of an electrically conducting 
30 material, possibly in the form of a coating on a dielectric 
substrate . 
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In the illustrated preferred embodiment, the coupling aperture 
14 is formed as a pair of rectilinear slots 14a, 14b oriented 
at right angles- to each other, so as to provide for double 
polarisation of the microwave power radiated form the patch 
5 20. Each slot 14a, 14b is fed by an associated feed element 
11a, lib of the feed network 11, as is previously known per 
se . 

At the crossing point of the slots 14a, 14b, the aperture 14 
is widened somewhat so as to form a central hole 14c. In this 
10 embodiment, the hole 14c has a substantially square shape and 
is dimensioned to freely receive a mounting column 30. 

The radiating patch 20 and its substrate, if any, has a 
central hole 21 which is aligned with the hole 14c of the 
dielectric plate 10 and the mounting column 30. The hole 21 is 
15 dimensioned to receive, preferably with some play, a screw 40. 
The screw 40 has a screw head 41 and is dimensioned to engage 
with its threads 42 in a threaded hole 31 at the top of the 
mounting column 30. The column 30 is preferably made of metal 
so as to provide a rigid support for the plate emd the patch. 

20 The patch 2 0 is held at a predetermined distance from the 

dielectric plate 10 by means of four spacing elements 22 of 
plastic material . These spacing elements 22 ensure that the 
patch 20 and the plate 10 are spaced a predetermined distance 
from each other. Also, by way of snap-fitting into associated 
25 holes in the patch and the plate, they hold the patch and the 
plate together as a unit. 

The unit formed by the patch 20 and the plate 10 is brought 
onto the central mounting column 30. Next, the dielectric 
plate 10 is fitted exactly onto the housing, with the edge 
portion adjacent to the recess 2. In this way, the ground 
plane layer on the dielectric plate 10 will be electrically 
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coupled to the metallic housing 1. By applying a certain 
torque to the screw 40, the plate 10 will be clamped against 
the housing 1 by the intermediary of the patch 20 and the 
spacing elements 22 . The complete assembly is illustrated in 
5 figure 3 . 

It is to be noted that the central mounting column. 30, in 
spite of its massive dimensions, hardly has any influence on 
the transfer of microwave power from the feed network to the 
radiating patch. Nor does it seriously affect the radiation 
10 characteristics of the antenna . 

Of course, the assembly or mounting operation is greatly 
facilitated by the structure described above. Moreover, the 
freely mounted radiating patch 20 will serve as a cooling 
device. Heat generated in the plate 10 or in other parts 

15 staying in thermal contact with the housing 1, will be 
dissipated via the mounting column 30 to the patch 20. 

In principle, the patch and the plate may have a different 
configuration than rectangular. It could be generally 

polygonal, circular, elliptical or otherwise symmetrical with 
20 regard to the central axis of the mounting column. Moreover, 
the spacing elements 22 may be replaced by a cylindrical body 
of a dielectric material . 

In this disclosure, the definitions "upper" and "lower" relate 
to the drawings. Of course, the antenna may be oriented 
25 differently in use, and these definitions then have to be 
understood accordingly. 
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CLAIMS 

1. A microwave antenna with at least one mounting device for 
securing a radiating patch on the antenna, said antenna 
including: 

5 - a radiating patch (20) of an electrically conductive 
material, 

a housing (1) of a rigid material, 
a dielectric plate (10) , 

an electrically conductive layer (12) serving as a ground 
10 plane on an upper side of said dielectric plate, said 

conductive layer having a centrally located coupling 
aperture (14) , and 

a feeding network (ll) on the other, lower side of said 
dielectric plate for feeding microwave power to said 

15 • radiating patch via said coupling aperture, 

characterized in that 

said patch (20) and said dielectric plate (10) have 
mutually aligned holes (21,14c) located centrally in said 
patch and in said plate, respectively, and 

20 - said mounting device comprises a mounting column (3 0), 

which is secured to said housing (1) at its lower end, so 
as to extend centrally through said coupling aperture (14) 
and in alignment with said mutually aligned holes (21,14c) 
of said patch and said plate, and 

25 - said mounting column (30) is secured at its upper end to 
said patch (20) , so as to hold said patch (20) and said 
plate (10) in well-defined positions in relation to said 
housing (1) and at a mutual distance from each other. 

30 2. The antenna as defined in claim 1, wherein 

said mounting column (30) is secured at its lower end to 
said housing (1) and reaches all the way to a lower side of 
said patch (20) , and 

said patch (20) is secured to said mounting column (30) by 
35 means of a fastening screw (40) with a screw head (41) 

clamped onto an upper side of said patch. 
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3. The antenna as defined in claim 1, wherein 

- said patch (20) is held at a distance from said plate by 
means of spacing elements (22) defining said mutual 
distance. 

4. The antenna as defined in claim 3, wherein 

- said patch (20) and said plate (10) are held together by 
said spacing elements (22) and are mounted as a unit onto 
said housing (1) . 

5. The antenna as defined in claim 3, wherein 

said patch (20) and said plate (10) are clamped together 
against said housing (1) so as to be securely positioned. 

6. The antenna as defined in claim 5, wherein 

said mounting column (30) extends freely through said plate 
(10) and said coupling aperture (14) . 

7. The antenna as defined in any one of claims 1-6, wherein 
said coupling aperture (14) comprises two mutually 
orthogonal slots (14a, 14b) crossing each other at a central 
location, where the aperturr ;i4c) is dimensioned to 
receive said mounting column (30) . 

8. The antenna as defined in any one of claims 1-7, wherein 

said housing (1) has a recess (2) for accommodating said 
feeding network, a peripheral portion of said plate (10) 
being clamped onto said housing (1) outside said recess 
(2) . 

9. The antenna as defined in claim 8, wherein 

said peripheral portion of said plate (10) has a metal 
contact strip (13) on a lower side contacting said housing 
(1) , said contact strip being electrically coupled to said 
ground plane layer (12) on the opposite, upper side of said 
plate (10) , so that said housing forms an electrical 
extension of said ground plane layer. 



wo 02/43183 



1/3 



PCT/SEOl/02357 




3NSIXXID: <WO 0243183A1 I > 



SUBSTITUTE SHEET (RULE 26) 



wo 02/43183 



2/3 



PCT/SEOl/02357 




0243ia3A1 I > 



SUBSTITUTE SHEET (RULE 26) 



wo 02/43183 



3/3 



PCT/SEOl/02357 




0243ia3A1 I > 



SUBSTITUTE SHEET (RULE 26) 



1 

IN lERNAl lONAL SEARCH REPORT 



liilcriialiijiial application No. 

PCT/SE 01/02357 



A. (;i.Assii-tCA'noN or- suujucr maiter 



IPC7: HOiq 1/38 

Actordmg to I nlcrnalioniil Paicni Cla«in«iUon (IPC) or to both nalion»l eliggiTicaUon and IPC 
B- MLLIJS SEARCHED 



Minimum dticunwniation rearchiid (elassiricalion system fallowed by classification symbols) 

IPC?: HOIQ 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,NO classes as above 



Ekwtronicdau bas? consulled during the internationid search (name of Uau base and, where pracUcable. search terms used) 

EPQ-INTERNAL. WPI DATA. PAJ 



C. DOCUMEN'I'S CONSIDERED TO BE RELEVANT 



Category* 



P. A 



Gtation of document, with indication, where appropriate, of the relevant passages 



US 6236367 Bl (C.F.DU TOIT ET AL.), 22 May 2001 
(22.05.01). figures 10,11 



WO 9931757 Al (ALLGON AB), 24 June 1999 (24.06.99), 
figure 1, abstract 



US 5801660 A (M. OHTSUKA ET AL.), 1 Sept 1998 

(01.09.98), page 7, line 55 - page 8, line 32, 
figures 4,5 



Relevant to dam No. 



1-9 



1-9 



1-9 



i Further docuiricrits arc listed in the continuation of Box C [ See patent family aiuiex. 



' Special categories of cited documerrts: 

\' dooimcnt dcrining the general 4atc of Ihc art vrhidi » not conadcnd 
to be or particular relevance 

E" cariicr application or patent but pdblidicd on or after the intcniational 
ftling dale 

L" document which may throw doulits on priority claini(s) or wbicb is 
cited to cstahlish the publicaiion date of another dtalian or other 
special reason {as spedficd) 

"O" document referring to an oral disdoairc, use, exhibition or other 

means 

P" diKuiiienl published prior to iht international filing date but later Vam 
the priwily date claimed 



T" later dacemcnl published alter the international filing dale or priority 
date and not in cnndict with the application but cited to understand 
the principle or theory underlying the invcnu'on 

'X* document of particular relevance: the daimed invoilian cannot be 
coiuidcrcd novel or cannat be eonadcred to invilve an inventive 
:«cp vikca the document is taken alone 

" Y" documoit or particular relevance: Uie claimed invention car 'be 
considered to involve an inventive step lAcn the document i 
rombiacd with iine or more other such documents, such combination 
being obvious to a person stalled in the an 

*&' document member of Ihc same p.ilcnt family 



Dale ofUic actual complctioit of the international scardt 



23 January 2Q02 



Name and mailing ad()rcs.>; of the ISA/ 
Swedish Patent Office 
Box 5055. S-102 42 STOCKHOLM 
Facsimile No^+46H (i6() (12 S(i 



l-»rin t'C\:'ISA/2lO (SLximd sliecil (July ivq.s) 



Date of mailing of tlic international search report 



Autliorizctl olficcr 
Johanna Schyberg/AE 

Telcphunc No. + 4fi K 7X2 25 (Ml 



BNSDCXIID; <WO 02431B3A1 I > 



IN I KRNA I lONAL SKARCH REPORT 

liiluniiiitioii un patent liuiiily members 



Zl/WQZ 



I'iitcnl diKumunt 
cilod in search report 



Publication 
d»tc 



US 

wo 



iiilurrialional applicaliuri No. 

PCT/SE 01/02357 



Patent family 
niombcr(5) 



6236367 Bl 
9931757 Al 



22/05/01 
24/06/99 



Publication 
(late 



NONE 


AU 


1794099 A 


05/07/99 


BR 


9813505 A 


10/10/00 


CN 


1281590 T 


24/01/01 


EP 


1038332 A 


27/09/00 


SE 


511064 C 


26/07/99 


SE 


9704642 A 


13/06/99 


TW 


413967 B 


00/00/00 



US 5801650 A 01/09/98 CA 2167359 A 15/08/96 

CN 1075252 B 21/11/01 

CN 1135665 A 13/11/96 

JP 8222940 A 30/08/96 



I'orm I'Cl'/IKA/llO (patent fimiily annex) (July 199B) 
3NSDOCID.<WO 02431 83A1 1 > 



